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Dietary fi bres (DFs) are essential components of the balanced diet. Even though the adequate level of their 
consumption can be ensured from several natural (e.g. fruit, vegetables, legumes) and ‘artifi cial’ sources (e.g. 
functional foods), the consumed levels are below the recommendations. To analyse the Hungarian and Romanian 
consumers’ knowledge level, their perceptions of the health benefi ts associated with fi bre, as well as the recognition 
of the potential information sources, a survey questionnaire was conducted with the total of 713 consumers. Results 
showed that the level of knowledge about DFs was not adequate. Internet was found to be widely used and identifi ed 
as one of the most appropriate information sources to encourage the consumption of DF. It was a favourable result 
that three-quarter of the respondents was interested in the topic of healthy food consumption; however, just less than 
half of them took into consideration the label information during their shopping decisions. To increase the 
consumption of DF and to support the responsibility and conscious consumer decisions steps must to be done (e.g. 
education of children, pointing out of the sources). For this purpose, modern information technology and 
communication channels fi tting to the consumers’ cultural and personal particularities can be utilized.
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DF is a key component in healthy and balanced nutrition. Scientifi c studies confi rm the 
important role of DF consumption in reducing the occurrence of several diseases (GRAY, 
2006; KENDALL et al., 2010). According to the World Health Organization (WHO), the average 
adult should eat 25 g of fi bre per day (WHO, 2003). Because of the fi bre intake is far below 
the recommendations, there is a ‘fi bre gap’ worldwide (JONES, 2014).
Depending on national dietary surveys, Hungarian and Romanian consumers’ average 
fi bre consumption was below the recommended value (SOCIETEA DE NUTRITIE DIN ROMANIA, 
2006; SZEITZ-SZABÓ et al., 2011; SARKADI et al., 2012). However, the reference amount could 
be easily ensured by the proper consumption of fruit, vegetables, and whole grain foods 
(REICKS et al., 2014). Results of the global ACNielsen Online Consumer Opinion Survey 
show that only 38% of the European consumers purchase regularly whole grain and high 
fi bre products. About a third of them (29%) did not believe that high fi bre products really 
offered additional health benefi ts as they claimed, and according to 12% they were too 
expensive (ACNIELSEN, 2005). In spite of the fact that consumers are aware of the link 
between eating and health (GRUNERT, 2005), and even though they gave great importance to 
the role of DFs in treatment and prevention of many diseases, the reported level of intake was 
found to be low (MARTINHO et al., 2013). Functional foodstuffs can be potential options to fi ll 
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in the ‘fi bre gap’, European consumers’ emphasis on the naturalness of food products stand 
in the way of a more rapid proliferation of these products (GRUNERT, 2013). Furthermore, 
labels of these products – due to the complex labelling regulations and consumers requirements 
– are crowded by different logos and information. Consumers try to make simplifi ed shopping 
decisions in order to avoid information overload and cognitive stress (GRUNERT, 2015). Socio-
demographic characteristics are potential determinants of functional food acceptance 
(VERBEKE, 2005). Results of JEZEWSKA-ZYCHOWICZ and KRÓLAK (2015) showed that women 
were more willing to eat cereal products enriched with fi bre than men − the same can be 
observed in case of fruit and vegetables (AZAGBA & SHARAF, 2011; EMANUEL et al., 2012) −, 
as well as respondents with relatively better education expressed greater intension to consume 
cereal products enriched with fi bre.
The present study intended to analyse the Hungarian and Romanian consumers’ 
knowledge level, their perceptions of the health benefi ts associated with fi bre, the role of 
label information during their shopping decisions, as well as the recognition of the potential 
information sources in order to ensure authentic recommendations.
1. Materials and methods
As a result of the data collection, a total of 713 valid questionnaires were received in case of 
the analysed countries (303 in Hungary and 410 in Romania). The youngest respondent was 
18 years old in Hungary and in Romania, too, while the oldest participant was 66 in Hungary 
(median: 25) and 89 in Romania (median: 28).
For the data collection a validated questionnaire was used (MARTINHO et al., 2013; GUINÉ 
et al., 2014). In order to achieve equivalence between the source version and the target 
version of the questionnaire, a back-translation and a pretest was performed in both countries 
(BULLINGER et al., 1993). The data were analysed with the assistance of IBM SPSS Statistics 
23.0 (mean, Skewness, Kurtosis, ANOVA, frequency, Chi2-test, Friedman test with Wilcoxon 
signes-rank test, K-means cluster analysis). Ranking of the information sources were 
evaluated with Friedman test, and Post hoc analysis with Wilcoxon signed-rank tests was 
conducted with the application of a Bonferroni correlation. A K-means cluster analysis was 
performed in order to explore differences amongst the consumers and to determine similar 
consumer groups.
2. Results and discussion
2.1. Knowledge about food fi bres
As it was perceived by MARTINHO and co-workers (2013), both the Hungarian and the 
Romanian participants’ knowledge levels were found to be insuffi cient about DFs. The exact 
sources of DFs, the WHO recommendation and also the two groups of DFs (soluble and 
insoluble) were only partly known by the respondents of the analysed countries. In spite of 
the low level of knowledge, the comparison showed that – except of the WHO recommen-
dation – Romanian participants had more detailed knowledge than Hungarian ones. But these 
differences are not relevant enough to state that Romanian participants’ level of knowledge 
would have been adequate (Table 1).
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Table 1. Knowledge about DFs in the analysed countries (NHungary=303, NRomania=410)
Hungary Romania
Mean SD Skewness Kurtosis Mean SD Skewness Kurtosis
Only vegetable foods have fi bre.
2.73b 1.441 0.182 –1.394 3.37a 1.073 –0.865 –0.447
Foods of animal origin such as meat, eggs and dairy products contain no fi bres (unless added).
2.89b 1.424 0.081 –1.362 3.41a 1.031 –0.965 –0.198
According to the WHO, the average adult should eat 25 g of fi bre per day.
3.56 0.964 –0.520 0.294 3.64 0.734 –1.029 –0.451
Whole foods (e.g. pasta, rice, bread, cereal) have less fi bre than non-whole foods.R
2.17b 1.321 0.826 –0.552 1.92a 0.760 1.210 2.419
The unpeeled fruit have less fi bre than peeled ones.R
2.24a 1.392 0.721 –0.902 1.77b 0.771 1.550 4.299
Dietary fi bres are classifi ed into soluble and insoluble.
2.43b 1.143 –0.334 –0.468 2.59a 1.307 0.415 –1.088
1: strongly disagree; 5: strongly agree; R: Reversed item
Mean utilities with different superscript letters within a row (a, b) differ signifi cantly (P<0.05)
2.2. Relationship between DFs and diseases
Participants of the countries agreed with the favourable health effects of DFs (MeanHungary: 
4.20; MeanRomania: 4.24) – as it was found by GRUNERT (2005) and MARTINHO and co-workers 
(2013). Preventive and treatment effect of fi bre consumption in case of ‘obesity’ and ‘bowel 
cancer’ (MeanHungary: 4.04, 4.04; MeanRomania: 3.82, 4.27) were well known by the respondents 
of both countries. However, the connection of DF intake with the level of ‘cholesterol’, 
‘defi ciency of vitamins and minerals’, and ‘diabetes’ (MeanHungary: 3.86, 3.58, 3.58; MeanRomania: 
3.72, 3.63, 3.45) was less known. The control questions refer to the benefi cial effect of DF 
consumption to the prevention and/or treatment of ‘breast cancer’ and ‘vision problems’ 
(MeanHungary: 2.79, 2.81; MeanRomania: 3.07, 2.85) showed that Hungarian participants were 
more thoughtful during rating of the statements. Even the level of knowledge showed a better 
familiarity of the Romanian participants, in most of the cases – expect the connection with 
‘bowel cancer’ – Hungarian participants reported signifi cantly (P<0.05) higher awareness of 
the benefi cial health effects of DF intake. Nevertheless, as it was perceived in case of the 
knowledge about DFs this knowledge was still not adequately high.
2.3. Food labelling
Label and nutrition information was found to have higher importance during the shopping 
decisions of the Romanian participants. However, the importance of the fi bre amount is a less 
determining factor in the food choice of these countries participants. Even though Romanian 
participants showed slightly more conscious shopping attitude, they were mistrustful against 
the signs that made an allusion to the high fi bre content (Table 2).
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Table 2. Attitudes about food labelling in the analysed countries (NHungary=303, NRomania=410)
Hungary Romania
Mean SD Skewness Kurtosis Mean SD Skewness Kurtosis
When buying a food product I usually consult the label information.
3.61b 1.107 –0.549 –0.443 4.07a 0.842 –0.819 0.303
On the label, I usually consult the nutritional information.
3.19 1.135 –0.122 –0.767 3.26 1.235 0.038 –1.027
In the nutritional label of any food I usually check how much fi bre it possesses.
2.25b 1.111 0.555 –0.512 3.07a 1.206 0.150 –0.824
The amount of fi bres is a factor to be taken into account in the choice of similar foods.
2.18b 1.215 0.757 –0.437 2.80a 1.149 0.515 –0.460
If I buy a food product where the packaging refers to ‘high fi bre’ or ‘high in fi bre’, I check the label for the 
amount of fi bre it has.
2.41b 1.298 0.446 –1.014 3.06a 1.513 –0.275 –1.425
1: strongly disagree; 5: strongly agree
Mean utilities with different superscript letters within a statement (a, b) differ signifi cantly (P<0.05)
2.4. Information sources
When participants of the survey were asked to rank the listed information sources according 
to their frequency where they had met information about DF (Hungary: λ2 (5)=362.730, 
P=0.001; Romania: λ2 (5)=363.619, P=0.001), ‘internet’ proved to be signifi cantly the most 
important one. However, in Romania the ‘television’ got the same importance as the ‘internet’ 
(Z=2.708, P=0.007). Hungarian participants met quite frequently with the topic of fi bres in 
‘magazines, books’ and ‘television’, too; however, ‘health centres, hospitals’, ‘schools’, and 
‘radio’ were found to be less important sources for them. According to the Romanian ranking 
‘magazines, books’ and ‘radio’ were moderately important sources of DF information, while 
‘schools’ and ‘health centres, hospitals’ were the less important ones (Table 3).
Table 3. Importance list of the information sources about DF (NHungary=303, NRomania=410)
Hungary Romania
Mean rank SD Mean rank SD
Internet 4.89ax 1.381 4.51bx 1.798
Magazines, books 4.17ay 1.502 3.54bz 1.607
Television 3.56z 1.486 4.19x 1.429
Health centres, hospitals 3.12zv 1.744 2.53z 1.604
School 2.92bv 1.466 2.69az 1.524
Radio 2.34bw 1.338 3.54ay 1.291
1: the least important; 6: the most important
Mean utilities with different superscript letters within a row (a, b) and with different superscript letters within a 
column (x, y, z, v, w) differ signifi cantly (P<0.05)
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Participants ranked the sources again according to what means of communication they 
considered to be the most appropriate to encourage the consumption of DF (Hungary: λ2 
(5)=432.860, P=0.001; Romania: λ2 (5)=160.0101, P=0.001). Hungarian participants ranked 
the ‘internet’ again to the fi rst place. Importance of the ‘magazines, books’ seemingly 
decreased, but at the same time signifi cance of ‘school’ increased notably. So for the 
Hungarian participants the education started in the childhood had high relevance. ‘Health, 
centres’ and ‘radio’ resulted again at the bottom of the list. Regarding the ranking of the 
Romanian respondents remarkable distinction was not made between the importance of 
‘radio’, ‘television’, ‘magazines, books’ and ‘internet’. Compared to the Hungarian results 
‘schools’ received less importance, but ‘health centres, hospitals’ resulted also in the end of 
the gradation (Table 4).
Table 4. Importance list of the most appropriate sources of communication to encourage the consumption of DF 
(NHungary=303, NRomania=410)
Hungary Romania
Mean rank SD Mean rank SD
Internet 4.76ax 1.349 3.68by 1.773
Magazines, books 2.98bz 1.383 3.69ay 1.364
Television 4.04y 1.514 3.94xy 1.875
Health centres, hospitals 2.78z 1.578 2.65w 1.474
School 4.26ay 1.508 3.08bz 1.823
Radio 2.17bv 1.324 3.96ax 1.459
1: the least important; 6: the most important
Mean utilities with different superscript letters within a row (a, b) and with different superscript letters within a 
column (x, y, z, v) differ signifi cantly (P<0.05)
2.5. Cluster analysis
Analysing the level of health knowledge, 3–3 signifi cantly (P<0.001) different clusters were 
created in both countries. In the Hungarian cluster structure the statements analysing the 
positive effect of DF consumption on ‘bowel cancer’ (F=124.094) and the control questions 
(‘vision problem’ F=120.535; ‘breast cancer’ F=118.715) had the strongest effect. Regarding 
the Romanian cluster, statements related to the connection with ‘obesity’ (F=438.768), 
‘vision problem’ (F=382.256), level of ‘cholesterol’ (364.614), and ‘cardio-vascular diseases’ 
(F=353.049) had a great importance (Table 5).
The in-depth analysis of the clusters showed similarities between the countries. In the 
groups with the largest number of members (Cluster 3; Hungary: 41%, Romania: 49% of 
respondents) high importance was reported to the DF consumption in overall and to the level 
of knowledge about the listed health problems, too. However, they also attributed a high 
importance to the control items, so they found to be quite confi ning and conforming. Members 
of this cluster were mainly women, who – like the fi nding of JEZEWSKA-ZYCHOWICZ and 
KRÓLAK (2015) – pay attention to the label information, and for them fi bre content of the 
foodstuffs determines the shopping decisions. Romanian members met with the topic in the 
‘radio’ and on the ‘television’; however, the ‘internet’ would be a better information channel 
for them to encourage the consumption of DF.
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Table 5. Consumer clusters based on the statements related to the heath knowledge
Hungary Romania
Cluster 1 Cluster 2 Cluster 3 F Cluster 1 Cluster 2 Cluster 3 F
Eating dietary fi bres in appropriate amounts can prevent and/or treat diseases.
3.359 4.398 4.608 76.548 3.706 4.182 4.545 58.792
Fibres can prevent and/or treat cardio-vascular diseases.
3.308 3.602 4.368 45.832 2.188 3.250 4.207 353.049
Fibres can prevent and/or treat cholesterol.
3.218 3.724 4.376 48.585 2.247 4.016 4.197 364.614
Fibres can prevent and/or treat bowel cancer.
2.910 4.347 4.496 124.094 4.635 3.742 4.485 37.605
Fibres can prevent and/or treat obesity.
3.154 4.173 4.488 71.548 2.118 4.105 4.419 438.768
Fibres can prevent and/or treat breast cancer.C
2.744 1.827 3.584 118.715 2.259 2.508 3.808 213.368
Fibres can prevent and/or treat constipation.
3.372 4.735 4.728 95.778 2.306 4.556 3.848 257.124
Fibres can prevent and/or treat vision problems.C
2.718 1.867 3.608 120.535 2.235 1.790 3.808 382.256
Fibres can prevent and/or treat the defi ciency of vitamins and minerals.
3.282 2.990 4.208 38.527 3.659 2.766 4.202 112.918
Fibres can prevent and/or treat diabetes.
3.077 3.122 4.248 53.919 2.282 3.169 4.157 153.768
C: Control item
Almost one third of the countries’ participants (Cluster 2; Hungary: 33%, Romania: 
30%) reported the highest and the most confi dent level of knowledge about the DFs. Higher 
educated (university degree) respondents belonged to this cluster. Members of the Hungarian 
cluster did not deal with the label information (nutrition and fi bre) on the food packaging. 
Their level of knowledge was not manifested in their shopping decisions, which result was 
not in line with the results of JEZEWSKA-ZYCHOWICZ and KRÓLAK (2015). On the ‘internet’ and 
‘radio’ Romanian members frequently met with the topic; however, in the future they saw the 
importance of the education of ‘schools’ and less the ‘internet’.
In the smallest group of both countries sample (Cluster 1; Hungary: 26%; Romania: 
21%) respondents had the lowest level of knowledge. The highest number of men participants 
belonged to this groups. Romanian members of this cluster showed the less conscious attitude 
during their shopping decisions. ‘Internet’ and ‘television’ were their present source of 
information, and in the future they saw a high potential in the ‘television’.
As in Hungary the ‘internet’ was classifi ed at the fi rst place according to the ranking of 
the present information sources and the potential future ones, too, the clusters were not 
different according to its judgement. Furthermore, in all clusters high importance of the 
‘schools’ was identifi ed.
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3. Conclusions
Differences perceived in the level of knowledge regarding DFs do not verify the thorough or 
even detailed knowledge of the analysed countries’ consumers.
Results of the analysis of the information sources showed that internet – which is quite 
diffi cult to control – is a universally used information source in the topic of nutrition (SZŰCS 
et al., 2014, 2015). Modern information sources (e.g. mobile applications) can reduce the 
information overload on food labels and can help to deliver smart, reduced, and even 
personalized information to the consumers.
For adequate amount of DF intake, which is essential for the healthy and balanced 
nutrition exploration of the inhibitory factors (e.g. disliking, restricted availability) regarding 
their consumption is crucial. In order to support the responsibility and conscious consumer 
decisions education of children (e.g. reformulation of catering), it is important to point out 
the adequate natural fi bre sources and to emphasize their importance and role during meal 
preparation as well as their alternative versions (e.g. functional foods). For this purpose, the 
use of modern information technology and communication channels fi tting to the consumers’ 
cultural and personal particularities can have a huge relevance, and due to the authentic and 
targeted knowledge transfer, consumers’ latent knowledge expectedly will soon appear in 
their conscious food choice decisions.
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